We have investigated the modifications of cytosolic [Ca2+] 
sensitive, voltage-dependent, Ca2' channels in vascular smooth muscle that may critically contribute to the local regulation of circulation.
Oxygen tension (P02) has been recognized for decades as an important factor in the local regulation of vascular tone in vivo (1) , and it is known that hypoxia causes relaxation of systemic arteries in vitro (2) (3) (4) . Nevertheless, the mechanisms underlying this physiological response to low P02 remain largely unknown. Based on studies done in organ bath preparations, it is believed that oxygen influences vascular resistance by directly interfering with the rise of cytosolic Ca2+ required for contraction of smooth muscle cells (4) (5) (6) (7) ; nevertheless, very little is understood about oxygen-regulated processes in arterial myocytes. It has been suggested that dilatation of the coronary artery (8, 9) , and perhaps other arteries, in response to extreme hypoxia might be mediated by myocyte hyperpolarization in response to the opening of ATP-regulated K+ channels. However, it seems unlikely that this is the only underlying mechanism because the sensitivity to hypoxia in most arteries occurs over a physiologic range of P02 without a compromise of energy metabolism (3) . Since (12, 13 (14) . Macroscopic calcium currents were recorded in isolation using the whole-cell configuration of the patch-clamp technique (15, 16) (Fig. 1 C) or blockade of voltage-gated Ca2+ channels with nifedipine (Fig. 1D) . The 3A ) and inactivated by a small depolarizing prepulse (Fig. 3 B) , was unaffected by hypoxia ( Fig. 3 C) (8, 9) . Activation of KATP channels in response to hypoxia most likely requires maintained exposure to extreme low P02 (8, 30) .
Thus, although possibly important, this process may act on a slower, more protracted, time scale than the acute response of Ca2+ channels described here, occurring over a full range of P02 values and surely critical for an immediate arterial relaxation in response to hypoxia.
The Ca2+ channels selectively regulated by P02 are of the dihidropyridyne-sensitive, L-type, which are broadly distributed in vascular smooth muscle and are known to be activated by norepinephrine and other vasoactive agents (20, 26, 31 (16, 27) , the tail currents have fast and slow components that most likely represent the L-type (fast-deactivating) and T-type (slow-deactivating) Ca2+ channels described in arterial smooth muscle cells (25, 26 Interestingly, the inhibition of the calcium current by low Po2 is more pronounced at potentials between -30 and 0 mV (see Fig. 4 ), which is the range at which the popen-voltage relationship of the channels is very steep (20, 31 
